SEQUENCE LEUNG 



( i i i ) NUMBER OF SEQUENCES: 27 

) INFORMATION FOR SEQ ID NO-.I: 

( i ) SEQUENCE CHARACTERISTICS: 

( A ) LENGTH: 59C bmc pari 
(B ) TYPE: madac tad 
( C ) STRANDEDNESS: dcnbic 
( D )TOPOLOOY: bar 

( i i ) MOLBCULH TYPE: DNA (y rmir ) 



( i I ) FEATURE: 

( A ) NAME/KEY: C2S 

( B ) LOCATION: jcia<31-$4, 115*-IZ7S. 17J9-1922. 3Q53-X2O0. 

( x i ) SEQUENCE DESCRIPTION: SEQ ID NO.l: 
OTCTAOOAOC CAOCCCCACC CTTAOAAAAO A TO TTT TCC ATO AGO ATC OTC TOC 



OCA TOO OTATOOCCCT TTTCATTTTT 



CTOO TOTTTATTCC ACAAAOAOCC TOOAOOTCAO AOTCTACCT' 
ACTC TTAOCTTTAT OACCCCAOOC CTOOOAOOAA AITTCCIOOi 
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TOQQCTTOAC 
TOAOAGTOTA 
TTIIOIITIO 
OTOCATTATA 
TTATTAATTT 
CTOAAAOOTT 
AATATCTTTO 
OOTATTCTTT 
OAACATTCAG 
CTCTACAOTA 
TAACTOATTT 
TATTTATCAA 
C i'TTAATTC T 
ACCTGAAOCT 
TICCTOOOOA 
CTTTTOTOTA 



ACCTC AAOAA 
CAACTACAAO 
TTTTAAAAAO 
ATOCTAOTTA 
CTIOCIACII 
ATTOIIOTOT 
CAGTATCAOA 
TAAATTATGA 
TTAAOATAOT 
OITIICAACT 
TATAGATTCA 
ATOCTTATTT 
CATAACAACT 
IOCCOAAOCC 
CTTOTAOOCA 
TOTOAATGAA 



TACAOOOTAA TATOACACCA 

OOAAACTTTA OCAICIOICA 

OOCAAOAATT ATTTOCCATC 

ATGOAATAAA ACAITITAIO 

OTCCATAATA AOCAOAACTT 

TTGTCAAOAC AGAAOAAAAA 

AOAOATTAOT TAOTAAOOCA 

ATCCATCTCT AAAOOTTACA 

CTAOOTTTTT CTACTOAAOC 

ITCTOICTOC AOTCATTAOT 

AATAATTTTC CTTTTAOOAT 

AAOTOTCACA CACAGTTAAO 

A AT G OOTCCTAOOA 

CTOC TCTCCTTAAT 

CACTGTC TCCTCTTCTO 
TTAAAO ACT OCA OAT 



CCAT 

CTOT< 



AOAOOAAOAT 
TTC AOTCTTA 
CTTOTACCTA 
OTAAOATTTO 
TTAOTOTTAO 
OCAAACOAAT 
ATACGCTTTT 
TAOAAACTTO 
AOCAATTACA 

OOATTCTTTA 
AAATTTOTAC 

iiiecAino 

CTCTOTOAOA 
OCTAACATTO 
AOT GOT OA. 



CTTAOATOOA 
CCACATTTTO 
TAAAOCCTTG 
TTTTCTTTAO 
TACAOTTTTO 
TAICTITOOA 
CCOCAOTAAT 
AAOOAOAOAO 
OOAGAAAOAO 
AOGTAAAATT 
AAACTCCTAA 
ACCTTOTCTC 
AAOATAAOAA 
OTOCCATCTC 
CTOTTOCTCT 

i oar oac 



404 
464 



OTO COT OOC CCA 



AT C A A TCT OCC TOC , 



OAT TCA 



AC TOO OTAAOCAOTC AOCOOOO 



ATT CCTTCCCTCT OATOCTAOA 



OOOCTCACAO OCTOACCTOA TTOOTCCCAO 
OTTACCTACA TAOCAAATAA AOAAAAOOAA 
CCCCAACTCT OOATCATTAO TOOOTOAACA 



CTTTTTT AAATAOAAAA TAATTOAATA 



ACTOT TTATTTACCT 



ACAOOATTT CAOTTOCATO CTCAOO 



ACCAOOCTCC TOAOTATTOT OOCCTCAATT TCCT 

CTCATTCCAO AOTTTCTCT' 

TATCTOOAAO AOAAAOOOT, 

TOAATCTOAO AOATAOATCC TTACTOTAAT TTTCTCCCTT 



ATTTATOOC TAAOTOOACC 
CTCTAA CTAOTCCTCT TACCTACTTT TAAOCCAACT 
OAAATO OOOOCTOCAT OOAAACATOC AAAATIAITC 
TCAO AAC TAC 



AAA TOC CCT TCT OOC TOC AOO ATO 



AO A OOC OAT TTT TCC TCA OCC 



OTAAOTATTA 



CATATTTACT TCTTTOACTT TATAACAOAA ACAACAAAAA TCCTAAATA 



ATATOATATC 
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-continued 
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COCTTAT ATC TATOACAATT TCATCCCAAA GTACTT AOTO TAOAAACACA TACCTTCATA 

ATATCCCTOA AAATTTTAAO AOOOAOCITI TOITTTCOTT AITTTTTCAA AOTAAAAOAT 

OTTAACTOAO ATTOTTTAAO OTCACAAAAT AAOTCAOAAT TTTOOATTAA AACAAOAATT 

TAAATOTOTT CTTTTCAACA OTATATACTO AAAOTAOOAT OOOICAOACI CITIOAOTTO 

ATATTTTTOI TTCTOCTTTO TAAAOOTOAA AACTOAOAOO TCAAOOAACI TOTTCAAAOA 

CACAOAOCTO OOAATTCAAC TCCCAOACTC CACTOAOCTO ATTAOOTAOA TTTTTAAATT 

TAAAATATAO OOICAAOCTA COTCATTCTC ACAOTCTACT CATTAOOOII AOOAAACATT 

OCATTCACTC TOOOCATOOA CAOCOAOTCT AOOOAOTCCT CAOTTTCTCA AOTTTIOCII 

TOCCTTTTTA CACCTTCACA AACACTTOAC ATTTAAAATC AOTOAIOCCA ACACTAOCTO 

OCAAOTOAOI OATCCTOTTO ACCCAAAACA OCTIAOOAAC CATTTCAAAT CTAIAOAOIT 

AAAAAOAAAA OCTCATCAOT AAOAAAATCC AATATOTTCA AOTCCCTTOA TTAAOOATOT 

TATAAAATAA TTOAAATOCA ATCAAACCAA CTATITTAAC TCCAAATTAC ACCTTTAAAA 

TTCCAAAGAA AOTTCTTCTT CTATATTTCT TTOOOATTAC TAATTOCTAT TAOOACATCT 

TAACTOOCAT TCATOOAAOO CTOCAOOOCA TAACATTATC CAAAAOTCAA ATOCCCCATA 

OOTTTTOAAC TCACAOATTA AACTOTAACC AAAATAAAAT TAOOCATAII TACAAOCTAO 

TTTCTTTCTT TCTTTTTTCT CTTTCTTTCT TTCTTTCTTI CTTTCTTTCT TTCTTTCTTT 

CTTTCTTTCT TTCTCCTTCC TTCCTTTCTT CCTTTCTTTT TTOCTOOCAA TTACAOACAA 

ATCACICAOC AOCTACTTCA ATAACCATAT T.TTCOATTTC AO AC COT OAT AAT 



OAO OAT CTO AO A AOC 



AO CAT ATC CAO CTT CTO CAO AAA 



TT AO A OCT CAO TTO OTT OAT ATO AAA COA CTO OAO OTAAOTATOT 



OOCTOTOOTC CCOAOIOTCC TTOTTTTTOA OTAOAOOOAA AAOOAAOOCO ATAOTTATOC 3 270 

ACTOAOTOTC TACTATATOC AOAOAAAAOT OTTATATCCA TCATCTACCT AAAAOTAOOT 3 3 30 

ATTATTTTCC TCACTCCACA OTTOAAOAAA AAAAAATTCA OAOATATTAA OTAAATTTTC 3 3 90 

CAACOTACAT AOATAOTAAT TCAAAOCAAT OTTCAOTCCC TOTCT ATTCC AAOCCATTAC 3430 

ATCACCACAC CTCTOAOCCC TCAOCCTOAO TTCACCAAOO ATCATTTAAT TAOCOTTTCC 33 10 

TTTOAOAOOO AATAOCACCT TACTCTTOAT CCATTCTOAO OCTAAOATOA ATTAAACAOC 3S70 

ATCCATTOCT .TATCCTOOCI AOCCCTOCAA TACCCAACAT CTCTTCCACT OAOOOTOCTC 3630 

OATAOOCAOA AAACAOAOAA TATTAAOTOO TAOOTCTCCO AOTCAAAAAA AATOAAACCA 3690 

OTTTCCAOAA OOAAAATTAA CTACCAOOAA CTCAATAOAC OTAOTTTATO TATTTOTATC 3730 

TACATTTTCT CTTTATTTTT CTCCCCTCTC TCTAO OTO OAC ATT OAT ATT AAO 3S03 

Vml Aip I 1. Alp II. Ly. 

I 73 

ATC COA TCT TOT COA OOO TCA TOC AOT AOO OCT TTA OCT COT OAA OTA 3t5 1 
Il« Ai| S.r Cjt Ai| Oly S.r C;i S.r Arg Ala L • ■ Ala Al| Ola Val 
1 »0 113 190 

OAT CTO AAO OAC TAT OAA OAT CAO CAO AAO CAA CTT OAA CAO OTC ATT 3»99 
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Ly t Aip Tji Oil Atf O J 



TT A CTT 



. CCA OTT CCA OAC TTO OTT CCC OO. 



TT AAO AOC CAO 



CAO AAO I 



245 
OAO TT A 



CCT GOT OOA AA 



AC ATO CCO CAO 



TCT TAT < 



CC OOA TCA 



ACO OAA AOC 



TOO AAC TCT i 



OC TCT OOA 



COA AAC CCT 



AOC TCT OOO ACT ' 



ACT OCA ACC 



TCT OOA CCT 



AOT OCT OOA AOC 



AO T ACT OOA AAC > 



TOO AAC TCT 
Tip Aim S . r 

S 3 J 



AAC CCT 



AOT ACC OOA 



AOC TCT I 



CAC TOO ACC TCT < 



AOC TCT c 



TA TCT OOT , 



TCT OAA TCT 



AOT TTT 



OAT AOC CCA 



AOO CCT 
Ar» f"> 
405 



AC CCA OAC TOO OOC ACA II 



AO TAC Ct 



OAO OTO 



C ACA OAA 



AT AAA OAO CTC AOO ACT OOT . 



OOT AOC ACA 



OAO AAO 
Ljr. Ola Lyi 



OT TCA TOC TCT 



ATT OOT CCT OAT OOT CA 



TCC OAA Oi 



CAC CCT OAT OAA OCT OCC 



T OOT TCT OAC TOT CCC 



TTO TCT OOC AT 



5 0 5 

TT C TT C OAC 



AT OOO TT 



OCA ATO OAT 

Al . M. I A.p 
495 

COC CAT AOO 



ACT OCC TCA ACT 



5 1 0 
OOA 



AAA ACA 
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A.p Tkr Alt 



Hi Oly Ly« Tkr 



OAO TCT AOO OOC TCA OAA TCT OOC ATC TTC AC A AAT ACA AAO OAA TCC 
Ola S.I Atg Oly S.r Ols S.r Oly III Pk. Thr At* Tkr L71 Oil S.r 



TCA AOT TAC AOC 
S.r S.r Tyr S.i 

sto 



AOT AOC ACO AOT 



TAC AAC . 
Tyt At. , 
590 



ATO OCA I 



CAT AOC ACC AAO . 



AAA TCT COC CCT OTC AOA OOT ATC CAC ACT TCT CCT 
if Pro V»l Ait Oly II. Hit Thi S.t Pie 



6 2 5 

TCC CTO TCC CCC TAOACTAAOT 



I CCT 
Pi a 
640 



TAAATATTTC TOCACAOTOT TCCCATOOCC 



CCTTOCATTT CCTTCTTAAC TCTCTOTTAC 

TTTTTOTOCT AOACTOTAAO TTCCTTOOOO 

TCCCAAATOC CTAACAOTAC AOAOCCATOA 

AATTCCTCTO AAACTCTATT TOAOCTTATT 

TOCTATTAOA ATTOTCACCC AACTOATTAA 

TTTAOOTCAO OCTAAATACA AOTTOTOTTA 

TTACTTOCTA TTAOTTTOTO CAAOTAAAAT 

CAATTTOTAO OTATAAATAA CCOCTTATTT 

CTTTCCCTAT OOAOOOAAOO AAAOOAOOAA 

OCCTTATTTA ATCTOAOCCO TOCCTATCTT 

ACCAOCTTAA TTTTTTTTTT AOACTOTOAT 

CAAAOTOOCA TTTTC AAT AT CAAOCTATCC 

( 2 ) INFORMATION POftSBQmNOft 



ACOTCATTOA 
OCAOOOCCTT 
CTCAATAAAT 
TAOTCAAATT 
TCACATTTTT 
OTATTAAOTO 
TCCAAATACA 
OCATAAOTTC 
OAAAOAAAOO 
TOTAAAOTTA 
OATOTCCTCC 
OOATCC 



AACTACACTT 
TOTCTOTCTC 
ACATOTTAAA 
CTTTCACTAT 
AOTATOTOTC 



TATCCCACTO 
AAOOOAAAOA 
AATOAOAATA 
AAACACATCC 



TTTTOOTCTO 
ATCTCTOTAT 
TOOATOAATO 
TCAAAOTOTO 
TCAOTTOACA 
CCTOTACTOO 
ATCCCCTTTO 
TAAOTOCATC 
AACAOTATTT 
ACTTCTTCCA 
TTCAOOTACC 



( A ) LENC7IB: 644 mmao acids 
( B ) TYPB: aniao acid 
( D ) TOPOLOGY: Smm 



Al» Tip Thr Alt 



.1 V.l Oly Tkr 

I 5 

1 a Ol. Oly Oly 
3 0 

I Hit Ol. S.r Ala Cyt Lyt 
45 



Ph . L . 



5427 
J4I7 

5 547 
5 607 
5 667 
5727 
5 7 17 
5*47 
5907 
5 943 
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Ola V.I Vil Tar S.f O 
4*5 

L. a Olj Hi L.a S. t O 

S 00 

Hi . Pro Aip Ola Ala A 

5 I 5 

Ph e Pro Olj Pa « Phi S 

530 

Ola S.r Ai| Olj S.r O 
J 45 5 

S.i S.r Hit Eii Pro O 



Tyr S.r L r . 



2 ) INFORMATION FOR SBQ ID N03: 



( B ) TYPE: avckic acid 
( C ) STRANDEDNESS: do 
(D)TOPOLOOY:liaur 



5 I 0 

Ol y Ly 



Ol y 
Ol y 



) FEATURE; 

( A )N. 
( B ) LOCATION: 470-StJ 



( B ) LOCATION: 



( B ) LOCATION: 4123-5042 

( i I ) FEATURE: 

(A)NAME/KEY:cxea 

( B ) LOCATION: 50*3-5270 
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( i x ) FEATURE: 

(A)W 
( B ) LOCATION: 5*31_»44 

( i z ) FEATURE: 

(A)NAMESBY:iMna 
( B ) LOCATION: SH5..6632 



(B ) LOCATION: «633_67S* 



(B )LOCAnON:« 



( B ) LOCATION: 1253-7170 

) FEATURE: 

( A ) NAME/KEY: cub 

( B ) LOCATION: 7I7U1Q2 



( B ) LOCATION: S103_tS37 

( i x ) FEATURE: 

( A ) NAME/KEY: miac_XNA 
( B ) LOCATION: 153S-J87J 

( i x ) FEATURE: 

{ A ) NAME/KEY: CDS 

( B ) LOCATION: jou*«70-J*3, 323L.3449. 3999.4132, 
5043_3Z70, M31_39*t, 663XJS751, W67-72S2. 
7*7l-»102) 

( x i ) SEQUENCE DESCRIPTION: SBQ ID N03: 
OAATTCATOC CCCTTTTOAA ATAOACTTAT OTCATTOTCA OAAAACATAA OCATTTATOO 
TATATCATTA ATOAOTCACO ATTTTAOTOO TTOCCTTOTO AOTAOOTCAA ATTTACTAAO 
CTTAOATTTO TTTTCTCACA TATTCTTTCO OAOCTTOTOT AOTTTCCACA TTAATTTACC 
AOAAACAAOA TACACACTCT CTTTOAOOAO TOCCCTAACT TCCCATCATT TTOTCCAATT 
AAATOAATTO AAOAAATTTA ATO TTTCT A A ACTAOACCAA CAAAOAATAA TAOTTOTATO 
ACAAOTAAAT AAOCTTTOCT OOOAAOATOT TOCTTAAATO ATAAAATOOT TCAOCCAACA 
AOTOAACCAA AAATTAAATA TTAACTAAOO AAAOOTAACC ATTTCTOAAO TCATTCCTAO 
CAOAOOACTC AOATATATAT AOOATTOAAO ATCTCTCAOT TAAOTCTAC ATO AAA 

M.t Lj, 



ATATAAO ATOTAACATA ATCATATTAT OTOCTTATTT TAATOAAATT AOCATTOCTT 
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ATAOTTATOA AATOOAATTO TIAACCICIO ACIIAIIOIA TTTAAAOAAT OTTTCATAOT 

ATTTCTTATA TAAAAACAAA OTAATTTCTT OITITCTAOI TTAICACCTI TOTTTTCTTA 

AOATOAOOAT OOCTTAOCTA ATOTAAOATO TOITIITCIC ACTTOCIATT CIOAOIACTO 

TOATTIICAT TTACTTCTAO CAATACAOOA TTACAATTAA OAOOACAAOA TCTOAAAATC 

TCACAAACTA TAAAATAATA AAAOAOCAOA AITITAAOAI AAAAOAAACT OOIOOIAOOT 

AOATTOTTCT IIOOTOAAOO AAOOTAATAT ATATTOTTAC TOAOATTACT ATTT ATAAAA 

ATTATAACTA AOCCTAAAAO CAAAATACAT CAAOIOIAAI OATAOAAAAT OAAATATTOC 

TTTTTTCAOA TOAAAAOTTC AAATTAOAOT TAOIOIOIAI TOTTAITATI AATAOTTATO 

AAACACOOTT CAOTCIAAII IAIIIATITO TAOAACAOTT TOTCCTCAAC TATTATTTTT 

OCIOACIIAI IOCIOITAAI TTOCAOTTAC TAAAAATACA OAAATOCATT TAOOACAATO 

OATATTTAAO AAATTTAAAT TTTATCATCA AACOTATCAT OOCCAAATTT CTTACATATA 

OCATAOTATC ATTAAACTAO AAATAAOAAT ACACAATAAT ATTTAAATOA AOTOATTCAT 

TTCOOATCAT TATTOAOTTT CAAOOOAACT IOAOIOITOI ACTTATCAOA CTCTACATOT 

AAOAACATAT AOTTAATCTO OTTOTOIOIO TAAAAACATA TOOTTAATCT OOTTAAOTCT 

OOTTAATCAT ATTAOOTAAO AAAAATOTAA AOAATOTOTA AOACOAAATT TTTOTAAAOT 

ACTCTOCAAA OCACTIICAC ATTTCTOCTT ATCAACTAAA CCTCACAOAO AIAOTIIAAI 

AOTTTAOOCT TTAAAATOOA TTTTOATTAT TCAACAAOTO OCCTTCATAA TTTCTTTAAO 

TOTTTTTCTT TAAOTATATA CTTTCTTTAA ATATTTTTTA AAATTTCCTT TTCTCTAOTA 

AAOCCAOACC ATCCATOCTA CCTCTCTAOT OOCACICTOA AATAAAAAOA AAATAOTTTT 

CTCTOTTATA AIIOIAIIIfl TAATAAOCAO ATOAATCACA TTTCTTAAAA TTTOTTTTAO 

AOAOOOTAAO CTCTOACIAO OACCATOACT TCAATOTOAA AtATOTAIAT ATCCTCCOAA 

TCTTTACATA TTAAOAATOT ATATAOTCAA CTOOTTAAAC AOOAAAATCT OOAACAOCCT 

OOCTOOflTII TAATCTTAOC ACCATCCTAC TAAATOTTAA ATAATATTAT AATCTAATOA 

ATAAATOACA ATOCAATTCC AAATAOAOTT CATCTOATOA CTTCTAOACT CACAAAATTO 

CAAOAOAOCT CAOTTOTTOC TCAOTTOTTC CAAATCATOT COITIOIIAA TTTOTAATTA 

AOCTCCAAAO OATOTATAOC TACTOACAAA AAAAAAAATO AOAATOTAOT TAATCCAAAT 

CAAAACTTTC CTATTOCAAT OCOTATTTTC TOCTTCATTA TCCTTTAATA TAATATTTTA 

AOTTAOCAAO TAATTTTAAT TACAATOCAC AAOCCTTOAO AATTATTTTA AATATAAOAA 

AATCATAATO TTTOATAAAO AAATCATOTA AOAAATTTCA AOATAATOQT TTAACAAATA 

ATTTTOTTOA TAOAAOATAA OACTAAAAOT OAAATTCOAA OTOOAOAOOA CACTTAAACT 

OTAOTACTTO TTATOTOTOA TTCCAOTAAA AATAOTAATO AOCACTTA7T ATTOCCAAOT 

ACTOTTCTOA OOOIACCATA TOCAATAAOT TATTTAATCC TTACAATAAT CTIOTAAOOC 

AOATTCAAAC TATCATTACA CTTATTTTAC AOATOAOAAA ACTOOOOCAC AOATAAAOCA 

ACTTOCCCAA OOTCTCATAO CTOTAAOTCA ACCCIACOOT CAAOACCTAC AAOIAOCCOA 

OCTCCAOAOT ACATTATOAO OOTCAAAOAT TOTCTTATTA CAAATAAATT CCAAOTAOAA 

TCAACCTTTA AIAAOICITT AATOTCTCTT AAATATOTTT ATATAOOAOT CTAATCACCA 

ATTCACAAAA ATOAAAOIAO OOAAATOATT AACAATAATC ATAOOAATCT AACAATCCAA 

OIOOCTTOAO AATATTCATT CTTCTTOACA OTATAOATTC TTTACAATTT COTAAOTTCC 

AATOTATOTT TTAOOAATAT OAOOTCATTA CTATTCATAA TCTOAT ACAO CTTTATCCTA 

AOOCCTCTCT TTAAAAACTA CACTOCATCA TAOCTTTTTT OTOCAOTTOO TCTTTCTACT 
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OTTACTOAAC AOTAAOCAAC CTACAOATTC ACTATCACCA ACCAOCCAOT TO A TOO AT CT 3 143 

TAAOCAAATT ATCAAOCTTO TOATAACCTA AATTATAAAA TOAOOOTOTT OOAATAOTTA 3203 

CATTCCAAAT CTTCTATAAC ACTCTOTATT ATATTTCTOC CTCATTCCTT OTAO OOT 3 260 

Olj 

TTC TTC AOT OCC COT OOT CAT COA CCC CTT OAC AAO AAO AO A OAA OAC 3 30* 

Pbo Pbc Sor Ala Arg Oly Hit Arg Pro Loa Asp Ly. Ly. Arg Ola Ola 

40 45 SO JS 

• OCT CCC AOC CTO AOO CCT OCC CCA CCO CCC 
Ala Pro Sor Lob Arg Pro All Pre Pro Pro 
60 65 

COO OCT COT CCA OCC AAA OCA OCT OCC ACT CAA AAO AAA OTA OAA AOA 3404 

Ail All Alt Pro All Ly. All All All Tki Ola l;i Ly. Vil Ola Art 

73 tO 13 

AAA OCC CCT OAT OCT OOA OOC TOT CTT CAC OCT OAC CCA OAC CTO 3449 

Ly. All Pro A.p All Oly Oly Cy» Lib Hi i Ala Alp Pro Atp Lob 

90 93 100 

OTOOOTOCAC TOATOTTTCT TOCAOIOOTO OCTCTCTCAT OCAOAOAAAO CCTOTAOTCA 3 309 

TOOCAOTCTO CTAATOTTTC ACTOACCCAC ATTACCATCA CTOTTATTTT OTTTOTTTAT 3369 

TTTOOAAATA AAATTCAAAA CATAAACATA TTOOOCCTTT OOtTTAOOCT TTCTTTCTTO 3629 

TTTTCTTTOO TCTOOOCCCA AAATTTCAAA TTAOOATATO TOOOTOCCAC CTTTCCATTT 36*9 

OTATTTTOCC ACTOCCTTTO TTTAOTTOOT AAAATTTTCA TAOCCCAATT ATATTTTTTC 3749 

TOOOOTAAOT AATATTTTAA ATCTCTATOA OAOTATOATO ATOACTTTCO AATTTCTOOT 3*09 

CTTACAOAAA ACCAAATAAT AAATTTTTAT OTTOOCTAAT COTATCOCTO AATTTTCCTA 3*69 

TOTOCTATTT TAAGAAATOT CCATOACCCA AATCCTTCAT CTAATOCCTO CTATTTTCTT 3 92 9 

TOTTTTTAO OOO OTO TTO TOT CCT ACA OOA TOT CAO TTO CAA OAO OCT 3977 

Oly Vil Lob Cyi Pro Thi Oly Cyi Ola Lob Ola Ola Ala 

10 5 110 115 

TTO CTA CAA CAO OAA AOO CCA AT C AOA A AT AOT OTT OAT OAO TTA AAT 4025 

L.o L.o Ola Oil Ola Arg Pro II. Arg A.. Sor V.I A.p Ola Lob A. a 

120 125 130 

AAC AAT OTO OAA OCT OTT TCC CAO ACC TCC TCT TCT TCC TTT CAO TAC 4073 

Ati An Vil Ola All Vil Sor Oil Thr Sir Sor Sor Sor Ph. Ola Tyr 

13 5 1 40 14 5 

ATO TAT TTO CTO AAA OAC CTO TOO CAA AAO AOO CAO AAO CAA OTA AAA O 4 122 

M.I Tyr Lob Lob Ly. Asp Loo Trp Ol. Lys Arg Ola Ly. Ola Vol Ly. 

150 !55 160 

OTAOATATCC TTOTOCTTTC CATTCOATTT TCAOCTATAA AATTOOAACC OTTAOACTOC 41*2 

CACOAOAATO CATOOTTOTO AOAAOATTAA CATTTCTOOO TTAOTOAATA OCATTCATAC 4242 

OCTTTTOOOC ACCTTCCCCT OCAACTTOCC AOATAAOCAC TATTCAOCTC TTATTCCCAO 4302 

TCTOACATCA OCAAOTOTOA TTTTCTATOA AAAATTCTAC TATOACTCCT TATTTTAAOT 4362 

ATACAAOAAA CIIOIOACIC AOAAOATAAT ATTTACAOAO TOOAAAAAAA CCCCTAOCAT 4422 

TTATAOTTTT AACATTTOAO OTTTTOAATO AOAOAOTTAT CCATAATATA TTCAATTOTO 44*2 

TTOTOOATAA TOACACCTAA CCTOTOAATC TTOAOOTCAO AATOTTOAOT OCTOTTOACT 4542 

TOOTOOTCAO OAAACAOCTA OTOCOTOAOC CTOOCACAOO CATCTCAOTO AOTAOCATAC 4602 

CCACAOTTOO AAATTTTTCA AAOAAATCAA AOO AAT C ATO ACATCTTATA AATTTCAAOO 4662 

TTCTOCTATA CTTATOTOAA ATOOATAAAT AAATCAAOCA TATCCACTCT OTAAOATTOA 4722 

ACTTCTCAOA TOOAAOACCC CAATACTOCT TTCTCCTCTT TTCCCTCACC AAAOAAATAA 47*2 

ACAACCTATT TCATTT ATTA CTOOACACAA TCTTTAOCOT ATACCTATOO TAAATTACTA 4*42 
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OTATOOTOOT TAOOAITIAT OTTAATTTOT ATAIOTCATO COCCAAATCA TTTCCACTAA 4902 

AIAIOACIAI ATATCATAAC IOCIIOOIOA TAOCICAOTO TTTAAT AOTT TATTCTCAOA 4962 

AAATCAAAAT IOIAIAOIIA AATACATTAO TTTTATOAOO CAAAAATOCT AACTATTTCI 5023 

ACATAATTTC ATTIITCCAO AT AAT OAA AAT OTA OTC AAT OAO TAC TCC S07I 

Atp A.a Ola At* Val V.I Ata Ola Tyt S«r 

163 170 

TCA OAA CTO OAA A AO CAC CAA TTA TAT ATA OAT OAO ACT OTO AAT AOC SI 19 

S*r Ola Leo Ola Lji Hit Ola Laa Iji II. A.p Ola Tar V.l Ata Sar 

175 ISO 1S5 

AAT ATC CCA ACT AAC CTT COT OTO CTT COT TCA ATC CTO OAA AAC CTO 5 107 

A . a II. Pro Tar A.. Ui Ari Val L a a Ar, Sat II. L a a Ola A.a Laa 

190 19S 300 SOS 

AOA AOC AAA ATA CAA AAO TTA OAA TCT OAT OTC TCA OCT CAA ATO OAA S3 IS 

Aii S.r Ly. II. Ola L y t L.n Ola S.r Aip Val Sai Ala Ola Mai Ola 

2 10 2 IS 220 

TAT TOT COC ACC CCA TOC ACT OTC AOT TOC AAT ATT CCT OTO OTO TCT 5263 

.ys Cyt Art Tar Pro Cyi Tar Val Sar Cyt A.a III Pie Val Val Sar 

225 230 23S 

OOC AAA O OTAACTOATT CATAAACATA TTTTTAOAOA OTTCCAOAAO AACTCACACA S3 20 

CCAAAAATAA OAOAACAACA ACAACAACAA AAATOCTAAO TOOATTTTCC CAACAOATCA 53 tO 

TAATOACATT ACAOTACATC ATAAAAATAT CCTTAOCCAO TTOTOTTTTO OACTOOCCTO 5440 

OTOCATTTOC TOOTTTTOAT OAOCAOOATO OOOCACAOOT AOTCCCAOOO OTOOCTOATO SS00 

TOTOCATCTO COTACTOOCT TOAACAOATO OCAOAACCAC AOATAOATOT AOAAOTTTCT SS60 

CCATTTTOTO TOTTCTOOOA OCTCATOOAT ATTCCAOOAC ACAAAAOOTO OAOAAOAOCT S630 

TTOTTCATCC TCTTAOCAOA TAAACOTCCT CAAAACTOOO TTOOACTTAC TAAAOTAAAA 56.0 

TOAAAATCTA ATATTTOTTA TATTATTTTC AAAOOTCTAT AATAACACAC TCCTTAOTAA S740 

CTTATOTAAT OTTATTTTAA AOAATTOOTO ACTAAATACA AAOTAATTAT OTCATAAACC MOD 

CCTOAACATA ATOTTOTCTT ACATTTOCAO AA TOT OAO OAA ATT ATC AOO AAA StSS 

Ola Cjt Ola Ola II. lie Are Ly. 

240 24S 

OOA OOT OAA ACA TCT OAA ATO TAT CTC ATT CA 



Lyt Pro Tyr Are V.l Tyr Cy» Aip M. I Ata Tar Ola A.a Oly 

265 J70 27S 

OTAAOCTTTC OACAOTTOTT OACCTOTTOA TCTOTAATTA TTTOOATACC OTAAAATOCC 6004 

AOOAAACAAO OCCAOOIOTO OTOOCTCATA CCTOTAATTC CAOCACCTTO OOAOOCCAAA 6064 

OTOOOCTOAT AOCTTOAOCC TAOOAOTTTO AAACTAOCCT OOOCAACATA ATOAOACCCT 6 124 

AACTCTACAA AAAAAAAAAA AATACCAAAA AAAAAAAAAA AATCAOCTOT OTTOOTAOTA 6 1 14 

TOTOCCTOTA OTCCCAOCTA TCCAOOAOOC TOAOATOOOA OATCACCTOA OCCCACAACC 6244 

TOOAOTCTTO ATCATOCTAC TOAACTOTAO CCTOOOCAAC AOAOOATAOT OAOATCCTOT 6304 

CTCAAAAAAA AAAATTAATT AAAAAOCCAO OAAACAAOAC TTAOCTCTAA CATCTAACAT 6364 

AOCTOACAAA OOAOTAATTT OATOTOOAAT TCAACCTOAT ATTTAAAAOT TATAAAATAT 6424 

CTATAATTCA CAATTTOOOO TAAOATAAAO CACTTOCAOT TTCCAAAOAT TTTACAAOTT 6414 

TACCTCTCAT ATTTATTTCC TTATTOTOTC TATTTTAOAO CACCAAATAT ATACTAAATO 6S44 

OAATOOACAO OOOATTCAOA TATTATTTTC AAAOTOACAT TATTTOCTOT TOOTTAATAT 6604 
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40 



ATOCTCTTTT TOTTTCTOTC AACCAAAG OA TOO AC A OTO ATT CAO AAC COT 
Oly Trp Tfcr Val II* OH All An 



OOA TTT OOA AAT OTT OCA , 



Th r 



305 



3 I 3 



CTA CCA O OTAACOAACA OOCATOCAAA ATAAAATCAT TCTATTTOAA ATOOOATTTT <t0t 

TTTTAATTAA AAAACATTCA TTOTTOOAAO CCTOTTTTAO OCAOTTAAOA OOAOTTTCCT 6*6* 

OACAAAAATO TOOAAOCTAA AOATAAOOOA AOAAAOOCAO TTTTTAOTTT CCCAAAATTT 692 1 

TATTTTTOOT OAOAOATTTT ATTTTOTTTT TCTTTTAO OT OAA TAT TOO CTT 69»0 



Oly Ol ■ 



Trp L • 



OOA AAT OAT , 



ATT AOC CAO CTT 



320 

AOO ATO OOA CCC ACA OAA CTT 



TTO ATA OAA ATO OAO OAC TOG AAA OOA OAC 



TTC ACT OTA CAO AAT OAA 



CAO CTO ATO < 



OCC . 
3 6 3 



OCC OOT AAT OCC 



AAA TAC CAO ATC 
Lyi Tyt Ol* II. 

370 

CTC ATO OAT 



3*3 



AOO ACC ATO ACC ATT 



TCA OTO 



• p Oly 



OCA TCT 



TTC AOC 



TAT OAC AO A OAC AAT 



TO OTATOTOTOO 



CACTCTTTOC TCCTOCTTTA AAAATCACAC TAATATCATT ACTCAOAATC ATTAACAATA 7312 

TTTTTAATAO CTACCACTTC CTOOOCACTT ACTOTCAOCC ACTOTCCTAA OCTCTTTATO 73t2 

CATCACTCOA AAOCATTTCA ACTATAAOOT AOACATTCTT ATTCTCATTT TACAOATOAO 7442 

ATTTAOAOAO ATTACOTOAT TTOTCCAATO TCACACAACT ACCCAOAOAT AAAACTAOAA 7302 

TTTOAOCACA OTTACTTTCT OAATAATOAO CATTTAOATA AATACCTATA TCTCTATATT 7362 

CTAAAOTOTO TOTOAAAACT TTCATTTTCA TTTCCAOOOT TCTCTOATAC TAAOOOTTOT 7622 

AAAAOCTATT ATTCCAOTAT AAAOTAACAA ACACAOTCCC TAOATOOATT OCCACAAAOO 76»2 

CCCAOTTATC TCTCTTTCTT OCTATAOOOC ACAOOAOOTC TTTOOTOTAT TAOTOTOACT 7742 

CTATOTATAO CACCCAAAOO AAAOACTACT OTOCACACOA OTOTAOCAOT CTTTTATOOO 7S02 

TAATCTOCAA AACOTAACTT OACCACCOTA OTTCTOTTTC TAATAACOCC AAACACATTT 7»62 

79 10 



TCTTTCAO < 



TTA ACA TCA 



CCC AO A AAA CAO TOT TCT 



OAA OAC 



OOA TOO TOO TAT AAT AO A TOT CAT 



423 

OCC AAT CCA AAC OOC 



AO A TAC TAC 



OOT OOA CAO TAC ACC TOO OAC ATO OCA . 



Ala Ly • Hit 



TOO ATO 



465 



ATO AOO A AO ATO AOT ATO AAO ATC 
M« I Art l-yi Mat S.r M* t Lyi II* 
4*0 

TACOTAOATT TTTOCTCTTC TOTATOTOAC 
CATTATATTC CTCTAAAACT 
I OATAAATTAC ATTAAAATAO 
CCAAOAAOTA ACAAAAOTAT 
AOTTCTAOTT OATTOCOAOA ATTTTCAAAT 
OOAAAACCAT OACOOAAAOO AAAAACTOAT 
ATTTATOTAO OATCTOTCAA AOAAAACTTC 
OTTAATOTTT TCTTOTTTTO 
AOOAOAAO COTTCACAAC 
TTTOAAOATT TAAAATCTOA CTCTAOOACO 
ACTTTOOOAO OCTOAOOCOO OCOOTCACAA 
ATOOTOAAAC CCCATCTCTA CTAAAAATAC 
TOTAOOTCCC AOCTAOCCTO TOAOOTOOAO 



TTCTTTCATA 
TCTTOCTCAC 



OTTO 
CACTTOTAAO 



AOO CCC TTC 
Ai| Pro Ffc* 
413 

AACATTTTTO 

CTCAAOCAOA 

CACATOATTT 

AOTTTTOACA 

OTTTAAAAOT 
CAAAAAOATT 
TAATCCACAC 
CTCAAATAOC 
OOCACOOTOO 
OOTCAOOAOT 
AAAAATTAOC 
ATTOCATTOA 



TTC CCA CAO CAA TAOTCCCCI 
Ffc* Pro Ola Ola 
490 

TACATTATOT TATTOOAATT 
COTOAOTOTO ACTTTTTOAA 
TCTTTTOTTT TCTTCATTTC 
OAOTTOOTOT TCATAAtTTC 
OOTCTTTT AT CCTTOTCOTA 
CCACTTTTAA AACTAT ATTT 
TATTAATTAA ACCAOACTCT 
ATTCAATOAO TTAOOCTTTO 
TAATAAACCO OTCTTOAATA 
CTCACOACIA TAATCCCAAC 
TCAAOACCAO CCTOACCAAT 
CAOOCOTOOT OOCAOOTOCC 
OCCAAOATC 



) INfORMXriON FOR SEQ ID NO* 



) MOLECULE TYPE; proia* 

) SEQUENCE DESCRIPTION: S8Q ID N< 
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-continued 



44 




( 2 ) INFORMATION FOR SBQ ID NOJS: 



( B )TOTE:«i 
( C ) STRAND 

i ) MOLECULE TYPE: DNAlf. 



( B ) LOCATION: joa(»T99-in6, 1973J017. 22O7-2390. 2310 
. . 2603, 4211.4341. 464J-477»,37S»^»42. 7426 
. . 7703, 9342-9371) 
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CTACACACTT CTTOAAQOCA AAOOCAATOC TOAAOTCACC TTTCATOTTC AAATCATATT 

AAAAAOTTAO CAAOATOTAA TTATCAOTOT ACTATOTAAA TCTTTOTOAA TOATCAATAA 

TTACATATTT TCATTATATA TATTTTAOTA OATAATATTT ATATACATTC AACATTCTAA 

ATATAGAAAG TTTACAOAOA AAAATAAAOC CTTTTTTTCC AATCCTOTCC TCCACCTCTO 

CATCCCATTC TTCTTCACAO AOOCAACTOA TTCAAOTCAT TACATAOTTA TTOAOTOTTA 

ACTACAACTA TOTTAAOTAC AOCTATAIAT OIIAOAIOCC OTAOCCACAO AAAICAOIII 

ACAATCTAAT OCAOTOOAIA CAOCATOTAT ACATATAATA IAAOOTIOCI ACAAAIOCTA 

TCTOAOOIAO AOCTOTTTOA AAOAATACTA ATACTTAAAT OTTTAATTCA ACTOACTTOA 

TTOACAACTO ATTAOCTOAO TOOAAAAOAI OOAIOAOAAA OATTOIOAOA CITAATIOOC 

IOOTOOIATO OTOATATOAT TOACAATAAC TOCTAAOTCA OAOAOOOAIA IATTAAOOAO 

OAOAAOAAAA OCAACAAATC TOOITTIOAI OTOTTCACTT TOTIATAAII AIIOAIIATI 

TACTOAATAT OAATATTTAT CTTIOTITII OAOTCAAt .A ATATACCTTT OTAAAOACAO 

AATTAAAOTA TTAOTATTTC TTTCAAACTO OAOOCAITIC TCCCACTAAC ATATTTCATC 

AAAACTTATA ATAAOCTTOO TTCCAOAOOA AOAAATOAOO OATAACCAAA AATAOAOACA 

TTAATAATAO IOIAACOCCC AOTOATAAAT CICAAIAOOC AOTOATOACA OACATOTTTT 

CCCAAACACA AOOATOCTOT AAOOOCCAAA CAOAAATOAT OOCCCCTCCC CAOCACCTCA 

TTTTOCCCCT TCCTTCAOCT ATOCCTCTAC ICICCTTTAO ATACAAOOOA OOTOOAIITI 

TCTCTTCTCT OAOATAOCTT OATOOAACCA CAOOAACAAT OAAOTOOOCT CCIOOCICII 

IICTCIOIOO CAOATOOOOT OCCATOCCCA CCTTCAOACA AAOOOAAOAT TOAOCTCAAA 

AOCTCCCTOA OAAOTOAOAO CCTATOAACA TOOTTOACAC AOAOOOACAO OAATOTATTT 

CCAOOOTCAT ICATTCCIOO OAATAOTOAA CTOOOACATO OOOOAAOTCA OTCTCCTCCT 

OCCACAOCCA CAOATTAAAA ATAATAATOT TAACTOATCC CTAOOCIAAA ATAATAOIOI 

TAACTOATCC CTAAOCTAAO AAAOTTCTTT TOOTAATTCA OOTOATOOCA OCAOOACCCA 

TCIIAAOOAI AOACTAOOTT TOCTTAOTTC OAOOTCATAT CTOTTTOCTC TCAOCCATOT 

ACTOOAAOAA OTTOCATCAC ACAOCCTCCA OOACIOCCCI CCTCCTCACA OCAATOOATA 

ATOCTTCACT AOCCITIOCA OATAATTTTO OATCAOAOAA AAAACCTTOA OCIOOOCCAA 

AAAOOAOOAO CTTCAACCTO TOTOCAAAAT CTOOOAACCT OACAOTATAO OITOOOOOCC 

AOOATOAOOA AAAAOOAACO OOAAAOACCT OCCCACCCTT CTOOTAAOOA OOCCCCOTOA 

ICAOCICCAO CCATTTOCAO TCCTOOCTAT CCCAOOAOCT TACATAAAOO OACAATTOOA 

OCCTOAOAOO IOACAOTOCI OACACTACAA OOCTCOOAOC TCCOOOCACI CAOACATC 

ATO AOT TOO TCC TTO CAC CCC COO A AT TT A ATT CTC TAC TTC TAT OCT 

M. t S.r Tip Sar Laa Bii Fro At| Aia Laa 11a Laa Tyi ?l« Iji Ala 

I S I 0 IS 

CTT TTA TTT CTC TCT T C A ACA TOT OTA OCA OTAAOTOTOC TCTTCACAAA 
Lao Laa Pb. L • a Sar S.r Tht Cjri Vil Ala 
2 0 2 S 

ACOTTOTTTA AAATOOAAAO CTOOAAAATA AAACAOATAA TAAACTAOTO AAATTTTCOT 

ATTTTTTCTC TTTTAO TAT OTT OCT ACC AO A OAC AAC TOC TOC ATC TTA 

IM Val Ala Tar Ara Ate Aaa Cy» Cy t I la Laa 

3 0 S 5 

OAT OA A AO A TTC OTAAOTAOTT TTTATOTTTC TCCCTTTOTO TOTOAACTOO 
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AOAOOOOCAO AOOAATAOAA ATAATTCCCT CATAAATATC ATCTOOCACT TOTAACTTTT 

T AAAAACAT A OICIAOOTII TACCTATTTT TCTTAATAOA TTTTAAOAOT AOCATCTOTC 

TACATTTITA AICACTOTIA TATTTTCAO OOT AOT TAT TOT CCA ACT ACC TOT 

Oly Sat Tyt Cji Pro Tki Tk r Cyi 
4 5 

OOC ATT OCA OAT TTC CTO TCT ACT TAT CAA ACC AAA OTA OAC A AO OAT 

Oly lie Ala Aip Pi. Las Sar Thr Iji Oil Thr Lyi V»l Aip Lyi Aip 
5 0 35 <0 63 

CT A CAO TCT TTO OA A 



OA A TCA TCA AAA CCA A OTOAOAAAAT AAAOACTACT OACCAAAAAA 
Oil Ser Ser Lyi Pro 

TAATAATAAT AATCTOTOAA OTTCTTTTOC TOTTOTTTTA OTTOTTCTAT TTOCTTAAOO 
ATTTTTATOT CTCTOATCCT ATATTACAO AT ATO ATA OAC OCT OCT ACT TTO 

Ail M.i Hi Aip Ala Ala Thr Las 

103 110 



AOACTOATTT AOTTTTTATT TAATATTCTA TACTTOAOTO AAAOTAATTT TTAATOTOTT 

TTCCCCATTT ATAATATCCC AOTOACATTA TOCCTOATTA TOTTOAOCAT AOTAOAOATA 

OAAOTTTTTA OTOCAATATA AATTATACTO OOTTATAATT OCTTATTAAT AATCACATTO 

AAOAAAOATO TTCTAOATOT CTTCAAATOC TAOTTTOACC ATATTTATCA AAAATTTTTT 

CCCCATCCCC CATTTATCTT ACAACATAAA ATCAATCTCA TAOOAATTTO OOTOTTOAAA 

ATAAAATCCT CTTTATAAAA ATOCTOACAA ATTOOTOOTT AAAAAAATTA OCAAOCAOAO 

OCATAOTAAO OATTTTOOCT CCTAAAOTAA ATTATATTOA ATOTOOAOCA OOAAOAAACA 

TOTCTTOAOA OACTAAOTOT OOCAAATATT OCAAAOCTCA TATTOATCAT TOCAOAATOA 

ACCTOCATAO TCTCTTCCCT TCATTTOOAA OTOAATOTCT CTOTTAAAOC TTCTCAOOOA 

CTCATAAACT TTCTOAACAT AAOOTCTCAO ATACAOTTTT AATATTTTTC CCCAATTTTT 

TTTTCTOAAT TTTTCTCAAA OCAOCTTOAO AAATTOAOAT AAATAOTAOC TAOOOAOAAO 3193 

TOOCCCAOOA AAOATTTCTC CTCTTTTTOC TATCAOAOOO CCCTTOTTAT TATTOTTATT 3353 

ATTATTACTT OCATTATTAT TOTCCATCAT TOAAOTTOAA OOAOOTTATT OTACAOAAAT 

TOCCTAAOAC AAOOTAOAOO OAAAACOTOO ACAAATAOTT TOTCTACCCT TTTTTACTTC 

AAAOAAAOAA COOTTTATOC ATTOTAOACA OTTTTCTATC ATTTTTOOAT ATTTOCAAOC 

CACCCTOTAA OTAACTACAA AAOOAOOOTT TTTACTTCCC CCAOTCCATT CCCAAAOCTA 

TOTAACCAOA AOCATTAAAO AAOAAAOOOO AAOTATCTOT TOTTTTATTT TACATACAAT 

AACOTTCCAO ATCATOTCCC TOTOTAAOTT ATATTTTAOA TTOAAOCTTA TATOTATAOC 

CTCAOTAOAT CCACAAOTOA AAOOTATACT CCTTCAOCAC ATOTOAATTA CTOAACTOAO 
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CTTTTCCTOC TTCTAAAOCA TCAOOOOOTO TTCCTATTAA CCAOTCTCOC CACICIIOCA S»S3 
OOITOCIATC IOCIOTCCCI TAIOCAIAAA OTAAAAAOCA AAATOTCAAT OACATTIOCI 3t93 
TATTOACAAO OACTTTGTTA TT TO TOT TOO OAOTTOAOAC AATATOCCCC ATTCTAAOTA 3 9 5 3 
AAAAOATTCA OOTCCACATT OTATTCCTOT TTTAATTOAT TTTTTOATTT OTTTTTCIII 40 IS 
TTCAAAAAOT TTATAATTTT AATTCATOTT AATTTAOTAA TATAATTTTA CATTTTCCTC 4073 
AAOAATOOAA TAATTTATCA OAAAOCACTT CTT AAOAAAA TACTTAOCAO TTTCCAAAOA 
AAATATAAAA TTACTCTTCT OAAAOOAATA CTTATTTTTO TCTTCTTATT TTTOTTATCT 
TATOTTTCTO TTTOT AO A TAT TTO CAO OAA ATA TAT AAT TCA AAT AAT CAA 

Tyr Lib Ola Ola 11* Tyr All Sir Ala A»a Ola 

13J 1*0 145 

AAO ATT OTT AAC CTO AAA OAO AAO OTA OCC CAO CTT OAA OCA CAO TOC 
Ly. lit Val Ail Laa Ly i Ola Lyi Val Ala Ola L a a Ola Ala Ola Cyi 

130 155 160 

CAO OAA CCT TOC AAA OAC ACO OTO CAA ATC CAT OAT ATC ACT OOO AAA O 
Ola Ola Pro Cyi Lyi Aip Thl Val Ola Mi Hi. Atp II* Til Oly Lyi 

It! 170 175 

OTAACTOATO AAOOTTATAT TOOOATTAOO TTCATCAAAO TAAOTAATOT AAAOOAOAAA 

OTATOTACTO OAAAOTATAO OAATAOTTTA OAAAOTOOCT ACCCATTAAO TCTAAOAATT 

TCAOTTOTCT AOACCTTTCT TOAATAOCTA AAAAAAACAO TTTAAAAOOA ATOCTOATOT 

OAAAAOTAAO AAAATTATTC TTOOAAAATO AATAOTTTAC TACATOTTAA AAOCTATTTT 

TCAAOOCTOO CACAOTCTTA CCTOCATTTC AAACCACAOT AAAAOTCOAT TCTCCTTCTC 

T AO AT TOT CAA OAC ATT OCC AAT AAO OOA OCT AAA CAO AOC OOO CTT 
A.p Cyi Ola Aip Hi Ala A. a Lyi Oly Ala Lyi Ola Sar Oly Lib 
I «0 1*5 190 

TAC TTT ATT AAA CCT CTO AAA OCT AAC CAO CAA TTC TTA OTC TAC TOT 
Tyr Ph. Ill Lyi Pro Lib Lyi Ala A . » Ola Ola Phi Lib Val Tyr Cyi 

195 100 305 

OAA ATC OAT OOO TCT OOA AAT OOA TOO ACT OTO T" CAO AAO 
Ola III A.p Oly Sir Oly A.a Oly Trp Tar Val Phi Ola Ly. 

2 10 2 15 2 20 

OTAATTTTTT CCCCACCATO TOTATTTAAT AAATTCCTAC ATTOTTTCTO CCATATOOCA 

OATACTTTTC TAAOCACCTT OTOAACCOTA OCTCATTTAA TCCTTOCAAT AOCCCTAAOA 

OOAAOOTACT TCTOTT ACTC CTATTTACAO AAAAOOAAAC TOAOOCACAC AAOOTTAAAT 

AACTTOCCCA AOACCACATA ACTAATAAOC AACAOAOTCA OCATTTOAAC CTAOOCAOTA 

TAOTTTCAOA OTTTOTOACT TOACTCTATA TTOTACTOOC ACTOACTTTO TAOATTCATO 

OTOOCACATA ATCATAOTAC CACAOTOACA AATAAAAAOA AOOAAACTCT TTTOTCAOOT 

AOOTCAAOAC CTOAOOTTTC CCATCACAAO ATOAOOAAOC CCAACACCAC CCCCCACCAC 

CCCACCACCA TCACCACCCT TTCACACACC AOAOOATACA CTTOOOCTOC TCCAAOACAA 

OOAACCTOTO TTOCATCTOC CACTTOCTOA TACCCACTAO OAATCTTOOC TCCTTT ACTT 

TCTOTTTACC TCCCACCACT OTTATAACTO TTTCTACAOO OOOCOCTCAO AOOOAATOAA 

TOOTOOAAOC ATTAOTTOCC AOACACCOAT TOAOCAATOO OTTCCATCAT AAOTOTAAOA 

ATCAOTAATA TCCAOCTAOA OTTCTOAAOT COTCTAOOTO TCTTTTTAAT ATTACCACTC 

ATTTAOAATT TATOATOTOC CAOAAACCCT CTTAAOTATT TCTCTTATAT TCTCTCTCAT 

OATCCTTOCA OCAACCCTAA OAAOTAACCA TCATTTTTCC TATTTOATAC ATOAOOAAAC 

TOAOOTAOCT TOOCCAAOAT CACTTAOTTO OOAOTTOATA OAACCAOTOC TCTOTATTTT S<7I 

TOACAAAATO TTOACAOCAT TCTCTTTACA TOCATTOATA OTCTATTTTC TCCTTTTOCT 573* 
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CTTOCAAATO TOTAATTAO AOA CTT OAT OOC ACT OTA OAT TTC AAO AAA AAC 

Ai| La« A.p Oly Sar Val Atp Phi lya Lyi Ata 

225 230 

TOO ATT CAA TAT AAA OA A OOA TTT OOA CAT CTO TCT CCT ACT OOC ACA 

Trp II* Ola lyi Lyi Oil Oly Pha Oly. Hit Laa Sat Pre Tkr Oly Tlf 

235 240 245 

ACA OA A TTT TOO CTO OOA A A T OAO AAO ATT CAT TTO ATA AOC ACA CAO 

Tbi Ola Ph. Trp L • a Oly Ail Ola Lyi III Hi. Lia II* Sar Tar Ola 

250 255 260 265 

TCT OCC ATC CCA TAT OCA TTA AOA OTO OA A CTO OA A OAC TOO AAT OOC 

Ser All 11c Pro Tyr Ala Leo Art Val Olu Laa Ola Aip Trp Ata Oly 

270 275 2S0 

AOA ACC AO OTACTOTTTT OAAATOACTT CCAACTTTTT ATTOTAAAOA 
Art Tar Sar 

TTOCCTOOAA TOTOCACTTT CCAACTATCA ATAOACAATO OCAAATOCAO CCTOACAAAT 

OCAAACAOCA CATCCAOCCA CCATTTTCTC CAOOAOTCTO TTTOOTTCTT OOOCAATCCA 

AAAAOOTAAA TTCTATTCAO OATOAATCTA AOTOTATTOO TACAATCTAA TTACCCTOOA 

ACCATTCAOA OTAATAOCTA ATTACTOAAC TTTTAATCAO TCCCAOOAAT TOAOCATAAA 

ATTATAATTT TATCTAOTCT AAATTACTAT TTCATOAAOC AOOTATTATT ATTAATCCCA 

TTTTATAGAT TAACTTOCTC AAAOTCACAT TOCTOATAAO TOOTAOAOOT AOAATTCAOA 

CTCAAOTAOT TTAACTTTAO AOCCTOTCCT CTTAACAACT ATCCTOOTTO AAAAOCAAAT 

ACAOCCTCTT CAOACTTCTC AOTOCCTTOA TOOCCATTTA TTCTOTCAAA TCATOAOCTA 

CCCTAAAAOT AAACCAOCTA OCTCTTTTOA TOATCTAOAO OCTTCTTTTT OCTTOAOATA 

TTTOAAOOTT TTAAOCATTO TTACCTAATT AAAATOCAOA AAAATATCCA ACCCTCTTOT 

TATOTTTAAO OAATAOTOAA ATATATTOTC TTCAAACACA TOOACTTTTT TTTATTOCTT 

OOTTOOTTTT TAATCCAOAA AOTOCTATAO TCAOTAOACC TTCTTCTAOO AAAOOACCTT 

CCATTTCCCA OCCACTOOAO ATTAOAAAAT AAOCTAAATA TTTTCTOOAA ATTTCTOTTC 

AT TCATTAAO OCCCATCCTT TCCCCCACTC TATAOAAOTO TTOTCCACTT OCACAATTTT 

TTCCAOOAAA OAATCTCTCT AACTCCTTCA OCTCACATOC TTTOOACCAC ACAOOOAAOA 

CTTTOATTOT OTAATOCCCT CAOAAOCTCT CCTTCTTOCC ACTACCACAC TOATTTOAOO 

AAOAAAATCC CTTTAOCACC TAACCCTTCA OOTOCTATOA OTOOCTAATO OAACTOTACC 

TCCTTCAAOT TTTOTOCAAT AATTAAOOOT CACTCACTOT CAOATACTTT CTOTOATCTA 

TOATAATOTO TOTOCAACAC ATAACATTTC AATAAAAOTA OAAAATATOA AATTAOAOTC 

ATCTACACAT CTOOATTTOA TCTTAOAATO AAACAAOCAA AAAAOCATCC AAOTOAOTOC 

AATTATTAOT TTTCAOAOAT OCTTCAAAOO CTTCTAOOCC CATCCCOOOA AOTOTTAATO 

AOCTOTOOAC TOOTTCACAT ATCTATTOCC TCTTOCCAOA TTTOCAAAAA ACTTCACTCA 

ATOAOCAAAT TTCAOCCTTA AOAAACAAAO TCAAAAATTC CAAOOAAOCA TCCTACOAAA 

OAOOOAACTT CTOAOATCCC TOAOOAOOOT CAOCATOTOA TOOTTOTATT TCCTTCTTCT 

CAO T ACT OCA OAC TAT OCC ATO TTC AAO OTO OOA CCT OAA OCT OAC 
Tbr Ala Aip Tyr Ala Mai Pha Ly> Val Oly Pro Ola Ala Atp 

2i5 290 295 

AAO TAC COC CTA ACA TAT OCC TAC TTC OCT GOT OOO OAT OCT OOA OAT 

Lyi Tyr Art Laa lb i Tyr Ala Tyr Pha Ala Oly Oly Atp Ala Oly Atp 



OCC TTT OAT OOC TTT OAT TTT OOC OAT OAT CCT AOT OAC AAO TTT TTC 
Ala Pbc Atp Oly Phi Atp Pbe Oly Aip Aip Pro Sar Aip Lyi Pba Pb* 
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ACA TCC CAT AAT OOC ATO CAO TTC AOT ACC TOO OAC AAT OAC AAT OAT 
Tkr Sal Hi. At* OlT *•* t 01. Fbi Sar III Iff A.p A. a A.p A.. A.p 
3 3 5 5*0 543 



CAO OAT OOA TCT OOT TOO TOO ATO 
Ola A.p Oly Sar Oly Ttp Tip Mat 
3 5 5 3 6 0 



AC A AO TOT CAC OCT 



370 375 

OTATOTTTTC CTTTCTTAOA TTCCAAOTTA ATOTATAOTO TATACTATTT TCATAAAAAA 77«3 

TAATAAATAO ATATOAAOAA ATOAAOAATA ATTTATAAAO ATAOTAOOOA TTTTATCATO 7l23 

TTCTTTATTT CAACTAAOTT CTTTOAAACT OOAAOTOOAT AATACCAAOT TCATOCCTAA 7»»3 

AATTAOCCCT TCTAAAOAAA TCCACCTOCT OCAAAATATC CAOTAOTTTO OCATTATATO 7943 

TGAAACTATC ACCATCATAO CTOOCACTOT OOOTTOTOOO ATCTCCTTTA OACATACAAC tOOS 

ATAAATOATC TOOATOOATT AACATTACTA CATOOATOCT TOTTOACACA TTAACCTOOC S0«3 

T T CCCATOAO CTTTOTOTCA OATACACOCA OTOAACAOOT OTTTOOAOOA ACAOAATAAA 1123 

OAOAAOOCAA OCACTOOTAA OOOCAOOOOT TTOTOAAAOC TTOAOAOAAO AOACCAOTCT al«3 

OAOOACAOTA OACACTTATT TTAOOATOOO OOTTOOATOA OOAOOCTATA OTTTOCTATA »24S 

AOCTTOOAAT OOTTTOOAAC ACTOOTTTCA CTCACCTACC CAOCAOTTAT OTOTOOOOAA tSOS 

OCCTTACCOA TOCTAAAOOA TCCATOTTAC AATAATOOCA TT ATT TOO A A ATCCCAOTOO t3«3 

TATTCCATOA ATAAAACCAC TATOAAOATA ATCCCACTCA ACAOACTCTC COTTOOAOAA »423 

OOACAOCAAC ACCACCCTOO OAAAOCCAAA CAOTCAOACC AOACCTOTTT AOCATCAOTA 1413 

OOACTTCCCT ACCATATCTO CTOOOTAOAT OAOTOAAACC AOTOTTCCAA ACCACTCCOO 1543 

OCTTOTAOCA AACCATAOTC TCCTCATCT A CCAAOATOAO CAACCTTACC TCCTOATOTC (603 

CTAOCCAATC ACCAACTAOO AAACTTTOCA CAOTTTATTT AAAOTAACAO TTTOATTTTC »663 

ACAATATTTT TAAATTOOAO AAACATAACT TATCTTTOCA CTCACAAACC ACATAATOAO i723 

AAOAAACTCT AAOOOAAAAT OCTTOATCTO TOTOACCCOO OOCOCCATOC CAOAOCTOTA t7tS 

OTTCATOCCA OTOTTOTOCT CTOACAAOCC TTTTACAOAA TTACATOAOA TCTOCTTCCC 1143 

TAOOACAAOO AOAAOOCAAA TCAACAOAOO CTOCACTTTA AAATOOAOAC ATAAAATAAC 1903 

ATOCCAOAAC CATTTCCTAA AOCTCCTCAA TCAACCAACA AAATTOTOCT TTCAAATAAC «9<3 

CTOAOTTOAC CTCATCAOOA ATTTTOTOOC TCCTTCTCTT CTAACCTOCC TOAAOAAAOA 9023 

TOOTCCACAO CAOCTOAOTC COOOATOOAI AAOCTTAOOO ACAOAOOCCA ATTAOOOAAC 90*3 

TTTOOOTTTC TAOCCCTACT AOTAOTOAAT AAATTTAAAO TOTOOATOTO ACTATOAOTC 9 143 

ACAOCACAOA TOTTOTTTAA TAATATOTTT ATTTTATAAA TTOATATTTT AOOAATCTTT 9203 

OOAOATATTT TCAOTTAOCA OATAATACTA TAAATTTTAT OTAACTOOCA ATOCACTTCO 9203 

TAATAOACAO CTCTTCATAO ACTTOCAOAO OTAAAAAOAT TCCAOAATAA TOATATOTAC 9323 

ATCTACOACT TOTTTT AO OT OOC ACT TAC TCA AAA OCA TCT ACT CCT AAT 9373 

Oly Oly Tar Tyr Sat Ly. All S.t Hi Pro A.* 
3(0 3*5 

OOT TAT OAT AAT OOC ATT ATT TOO OCC ACT TOO AAA ACC COO TOO TAT 9421 
Oly Tyr A.p A.* Oly II* 11. Trp Ala Tar Tip Ly. Hi Aig Tip Tyi 
390 395 400 

TCC ATO AAO AAA ACC ACT ATO A AO ATA ATC CCA TTC AAC AOA CTC ACA 9469 
S.t Mat Ly. Ly. Tbr Tbr M.l Ly. II. 11. Pro Ph. A. a Ai| Las Tki 
4 0 5 4 10 4 15 

ATT OOA OA A OOA CAO CAA CAC CAC CTO OOO OOA OCC AAA CAO OTC AOA 95 17 
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Olj 01 



Ol i 
423 



Oil Olj 
430 



CAC CCT OCO QAA ACA OA A TAT OAC TC A 
Bit Pre Alt 01« Thi Ola Tyt A»p S«i L«m Tyi I 
440 44S 

TAOAAAATTA ACTOCTAACT TCTATTOACC CACAAAOTTT ' 



AOAAATTCT 



CTOAAAOTTT CTTCCTTTTT TCTCTT ACTA TATTTATTOA TTTCAAOTCT TCTATTAAOO 
ACATTTAOCC TTCAATOOAA ATTAAAACTC ATTTAOOACT OTATTTCCAA ATTACTOAT A 



CTTCOTAAAT 



TCAOAOTTAT TTAAAAATTO TTTATTTOAO 
TATAATAATA AAATOATTOA 
ATTTTCATT 
TAOAO TTTCAAATTC 
TTCTT CTTTTTAAAT 
OCTOOAOA 



OAOATAACAT TTC AACTTTO TTCCTAAATA 

CTTTATTTOC ATTTTTATOA CCACIIOTCA TTTATTTTOT 

ATATCAAATA TTTTAOTATO TACTTAATAA AATAOOAOAA 

CCAOOTATTT TCCTTOTTTA TTACCCCTAA ATCATTCCTA 



TATATTCAC 

OACTTTATC TOAAC 

TCACTTC AT TTTAA 

TOATAATTT ATCTA 

ACCTTTATT OACCA 

ACCATCAOT AO T A A' 



OOAOAAAATT ATOTCTTTTT AATATOOTTT TTOTTTTOTT 

COTTTAAAAO ACCOTTTCAA AAOAOATTTA CTTTTTTAAA 

OATATAATAT TTTTCCTATT OOACAATOOA CTTOCAAAOC 

AAAOACCCCA IOTIO 



CTO 



ATTTC. 

AAACCACCAC TTTTTOCC, 
TCCTCATTTT 
TATOOCTTTT 



TCCATAACAO TTTTATO 

CCTTTTOTT TCCTAAOACT AOATACATOO 

TTTACCAATT ACAATTOOOC 

ATOCTAAATO TTATOCCTAA CTCTTTOOOA 

OCCCICTAOO AOATACAOOA CAAATACAOO 

CATAATCACT AAOCAOOAOT 



AT OCATAOTAT 



AOTOCAO CTO 



( 2 ) INFORMATION FOR SEQ ID NOfc 

( i ) SEQUENCE CHARACTERISTICS: 

( A ) LENGTH: 433 KZUO acid 
( B ) TYPE: mo Kid 
( D ) TOPOLOGY: Bm 



) MOLECULE TYPE: protcta 

) SEQUENCE DESCRBTiON: SBQ ID NOA 
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) INFORMATION FOR SBQ U> NO*7: 

( i ) SBQUENCE CHARACTERISTICS: 

( A )LENQTIH: KNOT t>M pan 
( B )TTTT ■n liii ii ill 



( D ) TOPOLOGY: fii 



( I i ) SEQUENCE DESCROTJON: SBQ ID NOT7: 

ACOCOIOICO ACCTOCAOOT CAACOOATCT CTOTOTCTOT TTTCATOTTA OTACCACACT 

OTTTTOOTOO CTOTAOCTTT CAOCTACAOT CTOAAOTCAT AAAOCCTOOT ACCTCCAOCT 

CTOTTCTCTC TCAAOATTOT OTTCTOCTOT TTOOOTCTTT AOTOTCTCCA CACAATTTTT 
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AOAATTOTTT OTTCIAOIIC TOTOAAAAAT OATOCTOGTA TTTTOATAAG OATTOCATTO 

AATCTOTAAA OCTACAOATA TAOICATIOO OTAOTACAOT CACTTTAACA ATATTAACTC 

TTCACATCTO TGAOCATOAT ATATTTTCCC CCTCT AT ATC ATCTTCAATT CCTCCTATCA 

GTTTCTTTC A TIOCAOTTTT CTOAOTACAO OTCTTACACC TCCTTOOTTA OAOTCATTCC 

TCAOTATTTT ATTCCTTTOA TACAATTGTO AATOAGOTAA TTTTCTTAGT TTCTCTTTCT 

OATAOCTCAT TOTIAOTOTA TATATAOAAA AOCAACAOAT TTCTATOTAT TAATTTTOTA 

TCCTOCAACA OATTTCTATO TATTAATTTT OTATCCTOCT ACTTTACOOA ATTCACTTAT 

TAOCTTTTTG OTOACAICII OAOOATTTTC IOAAOAAAAT OOCAIOOTAT OOTAOOACAA 

OOIOICATOT CATCTGCAAA CAOTOOCAOT TTTCCTTCTT CCCTTCCAAC CTOOATTTCT 

TTOATTTCTT TCTOTCTOAO TACOACIAOO ATTCCCAATA CTATACCOAA TAAAAOTOOC 

AAGAGTGOAC ATCCTTOTCT TATTTTTCTG ACCTTAGAGG AAATGCTTTC AOTTTTTCAC 

CATTAATTAT AATGTTTACT GTOGGCTTGT CATATGTOGC CTTCATTATA TOOAOOTCTA 

TTCCCTCTAT ACCCACCITO TTOAGAOTTT TTATCATAAA AGTATGTTOA AITITOICAA 

AAGTTTTTCC TOCATCTATT OAGATOATTT TTACTCTTCA ATTCATTAAT OATTTTT ATT 

CTTCAITTIO TTAATOATTT CCATTCTTCA ATTTOTTAAC OTGOTATATC ACATTOATTO 

ATTTOTOGAT ACCTTTOTAT CCCTOOOATA AACCTCACTT OATCATOAOC TTTCAATOTA 

TTTTTOAATT CACTTTOCTA ATATTCTOTT OOOTATTTTT OCATCTCTAT TCATCAATGA 

TATTOOCCTA AOAAAOOTTT TOTCTOOTTT TAGTATCAOG OTOATOCTOO CCTCATAOAO 

AOAOTTTAOA AOCATTTCCT CCTCTTTOAT TTTTCOGAAT AGTTTGAGTA GGATAOGTAT 

TAACTCTTCT TTAAATOTTT OOOOACTICC CTOOTOAOCC OOTOOITOAO AATCCGCCTC 

AOOOATOTOO OTTTOATCCC TOOTCAOOOA ACCATTAATA AOATCCCACA TOCTOCAOOC 

AACAAOCCCC CAAOCTOCAA CCACTOAOCT OCAACCGCTO CAOTOCCCAC AOGCCACOAC 

CAOAOAAAOC CCACATACAO CAOOOAAOAC CCAOCACAAC CGGAAAAAOG AGTTTOOTOG 

AATACAOCTO TOAAOCCOTC TOGTCCTOOA CTCCTOCTTG AOOGAATTTT TTAAAAATTA 

TTGATTCAAT TTCATTACTO OTAACTOOTC TOTTCATATT TTCTATTTCT TCCOOOTTCA 

OTCTTOOOAO ATTOTACATO CCTAOOAATO TOTCCOTTTC TTCTAOOTTO TCCATTTTAT 

TOOACATOCA TOOOAOCACA CACCACCOAC CAOCOAOACT CATOCTOOCT ICCTOOOOCC 

AOOCTOOOOC CCCAAOCAOC ATOOCATCCT AOAOTOTOTO AAAOCCCACT OACCCTOCCC 

AOCCCCACAA TTTCATTCTO AGAAGTOATT CCTIOCTTCT GCACTTACAO OCCCAOOATC 

TOACCTOCTT CTOAOOAOCA OOOOTTTTOO CAOOACOOOO AOATOCTGAG AOCCOACOOG 

OOTCCAOOTC CCCTCCCAOO CCCCCCTOTC TOOOOCAOCC CTTOOOAAAO ATTOCCCCAO 

TCTCCCTCCT ACAOTOOTCA GTCCCAOCTO CCCCAOOCCA OAGCTOCTTT ATTTCCOTCT 

CTCTCTCTOO ATOOTATTCT CTOOAAOCTO AAOOTTCCTO AAOTTATOAA TAOCTTTOCC 

CTOAAOOOCA TOOTTTOTOO TCACOOTTCA CAOOAACTTO OOAOACCCTO CAOCICAOAC 

OTCCCOAOAT TOOTOOCACC CAOATTTCCT AAOCTCOCTG OGOAACAOOO COCIIOTIIC 

ICCCTOOCIO ACCTCCCTCC TCCCTOCATC ACCCAOTTCT OAAAOCAOAO COOTOCTOOO 

OTCACAOCCT CTCOCATCTA ACOCCOOTOT CCAAACCACC COTOCIOOTO TTCOOOOOOC 

TACCTATOOO OAAOOOCIIC TCACTOCAOT OOTOCCCCCC OTCCCCTCTO AOATCAOAAO 

TCCCAOTCCO OACOTCAAAC AOOCCOAOCT CCCTCCAOAO OCTCCAOOOA OOOATCCTIO 

CCCCCCCOCT OCTOCCTCCA OCTCCTOOTO CCOCACCCTT OAOCCTOATC ITOIAOACOC 
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-continued 

CICAOICIAO TCTCTOCCTC COTOTTCACA COCCTTCTCC CCAIOICCCC TCCOTOICCC 3640 

COTTTTCTCT CACAAOOACA CCOOACATTA OATTAOCCCC TOITCCAOCC TCACCTOAAC 2700 

AOCTCACATC TOTAAAOACC TAOATTCCAA ACAAOATTCC AACCTOAAOT ICCCOOTOOA 1760 

IOTOAOIICI OOOOCOACAI CCTTCAACCC CAICACAOCI IOCAOIICAI COCAAAACAT 

OOAACCTOOO OTTTATCOTA AAACCCAOOT TCTTCATOAA ACACTOAOCT TCOAOOCTTO 

TTOCAAOAAT TAAAOOTOCI AATACAOATC AOOOCAAOOA CIOAAOCIOO CTAAOCCTCC 

TCTTTCCATC ACAOOAAAOO OOOOCCIOOO OOCOOCIOOA OOTCTOCTCC COTOAOTOAO 

CTCTTTCCTO CTACAOTCAC CAACAOICIC ICIOflflAAOO AAACCAOAOO CCAOAOAOCA 

AOCCOOAOCT AOTTTAOOAO ACCCCTOAAC CTCCACCCAA OAIOCTOACC AOCCAOCOOO 

CCCCCTOOAA AOACCCTACA OIICAOOOOO OAAOAOOOOC IOACCCOCCA OOICCCIOCI 

ATCAOOAOAC ATCCCCOCTA ICAOOAOATI CCCCCACCTT OCICCCOIIC CCCTATCCCA 

ATACOCCCAC CCCACCCCTO TOATOAOCAO TIIAOICACT TAOAATOTCA ACIOAAOOCI 

TTTOCATCCC CIIIOCCAOA OOCACAAOOC ACCCACAOCC TOCIOOOTAC COACOCCCAI 

GTOOATTCAO CCAOOAOOCC TOICCTOCAC CCTCCCTOCT COOOCCCCCI CIOIOCTCAO 

CAACACACCC AOCACCAOCA TTCCCOCTOC TCCTOAOOIC IOCAOOCAOC ICOCTOTAOC 

CIOAOCOOTO TOOAOOOAAO TOTCCTOOOA OATTTAAAAT OTOAOAOOCO OOAOOTOOOA 

OOTIOOOCCC IOIOOOCCTO CCCATCCCAC OTOCCIOCAI IAOCCCCA0T OCTOCTCAOC 

COTOCCCCCO CCOCAOOOOT CAOOTCACTT ICCCOICCIO OOOTTATTAT OACTCTTOTC 

ATTOCCATTO CCATTTTTOC TACCCTAACT OOOCAOCAOO TOCTTOCAOA OCCCICOAIA 

CCOACCAOOI CCTCCCTCOO AOCTCOACCT OAACCCCATO TCACCCTTOC CCCAOCCTOC 

AOAOOOTOOO TOACTOCAOA OATCCCTTCA CCCAAOOCCA COOTCACATO OTTTOOAOOA 

OCTOOTOCCC AAOOCAOAOO CCACCCTCCA OOACACACCT OICCCCAOIO CTOOCTCIOA 

CCTOTCCTTO TCTAAOAOOC TOACCCCOOA AOTOTTCCTO OCACTOOCAO CCAOCCTOOA 

CCCAOAOTCC AOACACCCAC CTOTOCCCCC OCTICIOOOO TCTACCAOOA ACCOTCIAOO 

CCCAOAOOOO ACTTCCTOCT TOOCCTIOOA TOOAAOAAOO CCTCCTATTO TCCTCOTAOA 

OOAAOCCACC CCOOOOCCTO AOOATOAOCC AAOTOOOATT CCOOOAACCO COTOOCTOOO 

OOCCCAOCCC OOOCTOOCTO OCCTOCATOC CTCCTOTATA AOOCCCCAAO CCTOCTOTCT 

CAOCCCTCCA CTCCCTOCAO AOCTCAOAAO CACOACCCCA OOOAIAICCC TOCAOCCAIO 

AAOTOCCTCC TOCTTOCCCT OOOCCIOOCC CTCOCCIOIO OCOICCAOOC CATCATCOTC 

ACCCAOACCA TOAAAOOCCT OOACATCCAO AAOOTTCOAO OOTTOOCCOO OIOOOTOAOT 

TOCAOOOCOO OCAOOOOAOC TOOOCCTCAO AOAOCCAAOA OAOOCIOTOA COITOOOITC 

CCATCAOTCA OCTAOOOCCA CCTOACAAAT CCCCOCIOOO OCAOCTTCAA CCAOOCOTTC 

ACTOTCTTOC ATTCTOOAOO CTOOAAOCCC AAOAICCAOO IOTIOOCAOO OCIOOCTTCI 

CCTOCOOCCO CICTCIOOOO AOCAOACOOC COTCTTCTCC AOTCCTCIOC OCOCCCTOAT 

TTCCTCTTCC TOTOAOOCCA CCAOOCCTOC TOOAAACACO CCTOCCTOCO CAOCTTCACA 

COACCTTTOT CATCTCTTTA AAOOCCATOT CTCCAOAOTC ATOTOTTOAA OTTCTOOOOO 

TTAOTOOOAC ACAOTTCAOC CCCTAAAAOA OTCTCTCTOC CCCTCAAATT TTCCCCACCT 

CCAOCCATOT CTCCCCAAOA TCCAAATOTT OCTACATOTO OOOOOOCTCA ICIOOOICCC 

TCTTTOOOTT CAOTOTOAOT CTOOOOAOAO CATTCCCCAO OOTOCAOAOT TOOOOOOAOT 

ATCTCAOOOC TOCCCAOOCC OOOOTOOOAC AOAOAOCCCA CIOTOOOOCT OOOOOCCCCT 
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TCCCACCCCC AOAOTOCAAC ICAAOOTCCC ICTCCAOOTO OCOOOOACII OOCACTCCII 

OOCTATOOCO OCCAOCOACA TCTCCCTOCT OOAIOCCCAO AOIOCCCCCC TOAOAOTGTA 

COTOOAOOAO CTOAAOCCCA CCCCCOAOOO CAACCIOOAO AICCTOCIOC AOAAAIOOTO 

OOCOTCICIC CCCAACATOO AACCCCCACT CCCCAOOOCT OTOOACCCCC COOOOOOIOO 

OOTOCAOOAO OOACCAOOOC CCCAOOOCIO OOOAAOAOOO CICAOAOTTT ACTOOTACCC 

OOCOCTCCAC CCAAOOCTOC CCACCCAOOO CTTTTTTTTT TITIAAACII TTATTAATTT 

OAIOCIICAO AACATCATCA AACAAATOAA CATAAAACAT TCATTTTTOT TTACTTOOAA 

OOOOAOATAA AAICCICIOA AOTOOAAATO CATAGCAAAG ATACATACAA IOAOOCAOOT 

ATTCTOAATT CCCTOITAOI CTOAOOATTA CAAOTOIATT IOAOCAACAO AOAOACATTT 

TCATCATTTC IAOTCIOAAC ACCTCAOTAI CTAAAATOAA CAAOAAOICC TOOAAACOAA 

OCAOTOTOOO OATAOOCCCO IOIOAAOOCT OCIOOOAOOC AOCAOACCTO OOTCIICOOO 

CTCAAOCAOT TCCCOCTACC AOCCCIOTCC ACCICAOACO OOOOICAOOO TOCAOOAOAO 

AOCTOOATOO OIOTOOOOOC AOAOATOOOO ACCTOAACCC CAOOOCIOCC IITIOOOOOI 

OCCTOTOOTC AAOOCTCTCC CTOACCTTTT CTCICTOOCT TCATCTOACT ICICCIOOCC 

CATCCACCCO OTCCCCIOTO OCCTOAOOTO ACAOIOAOTO COCCOAOOCI AOTTOOCCAO 

CTOOCTCCTA TOCCCATOCC ACCCCCCTCC AOCCCTCCTO OOCCAOCTTC TOCCCCIOOC 

CCTCAOTTCA TCCTOATOAA AATOOTCCAT OCCAATOOCI CAOAAAOCAO CTOTCTTTCA 

OOOAOAACOO COAOIOIOCI CAOAAOAAOA TTATTGCAOA AAAAACCAAO ATCCCTOCOO 

TGTTCAAOAT COATOOTOAO TCCOOOTCCC TOOOOOACAC CCACCACCCC COCCCCCOOO 

OACTOTOOAC AOOTTCAOOO OOCTOOCOTC OOOCCCIOOO ATOCTAAOOO ACIOOTOOTO 

ATOAAOACAC IOCCIIOACA CCTOCTTCAC TTOCCTCCCC TOCCACCTOC CCOOOOCCTT 

OOOOCOOTOO CCATOOOCAO OTCCCOOCTO OCOOOCIAAC CCACCAOOOI OACACCCOAO 

CTCTCTTTOC TOOOOOOCOO OCOOTOCTCT OOOCCCICAO OCTOAOCTCA OOAOOTACCT 

OTOCCCICCC AOOOOTAACC OAOAOCCOTI OCCCACTCCA OOOOCCCAOO TQCCCCACOA 

CCCCAOCCCO CTCCACAOCT CCTTCATCTC CTOOAOACAA ACTCIOICCO CCCTCOCTCA 

TTCACTTOTT COTCCTAAAT CCOAOATOAT AAAOCTTCOA OOOOOOOIIO OOOIICCATC 

AOOOCTOCCC TTCCOCCOOO CAOCCTOOOC CACATCTOCC CTTOOCCCCC ICAOOACTCA 

CTCTOACTOO AOOCCCTOCA CTOACTOACO CCAOOOTOCC CAOCCCAOOO TCTCTOOCOC 

CATCCAOCT.O CACTOOOTTT OOOTOCTOOT CCTOCCCCCA AOCTOCCCOO ACACCACAOO 

CAOCCOOOOC TOCCCACTOO CCTCOOTCAO OOTOAOCCCC AOCTOCCCCC OCTCAOOOCI 

TOCCCCOACA ATOACCCCAI CCTCAOOACO CACCCCCCTT CCCTTOCTOO OCAOTOTCCA 

OCCCCACCCO AOATCOOOOO AAOCCCTATT TCTTOACAAC TCCAOTCCCT OOOOOAOOOO 

OCCTCAOACT OAOIOOTOAO TOTTCCCAAO ICCAOOAOOI OOIOOAOOOI CCTOOCOOAT 

CCAOAOTTOA CAOTOAOOOC TTCCTOOOCC CCATOCOCCT OOCAOIOOCA OCAOOOAAOA 

OOAAOCACCA ITTCAOOOOI OOOOOATOCC AOAOOCOCTC CCCACCCCOT CTTCOCCOOO 

TOOTOACCCC OOOOOAOCCC COCTOOTCOT OOAOOOTOCT OOOOOCIOAC TAOCAACCCC 

TCCCCCCCCO TTOOAACTCA CTTTTCTCCC OTCTIOACCO COTCCAOCCT TOAATOAOAA 

CAAAOTCCTT OIOCIOOACA CCOACTACAA AAAOTACCTO CTCTTCTOCA TOOAAAACAO 

TOCTOAOCCC OAOCAAAOCC TOOCCTOCCA OIOCCTOOOT OOOIOCCAAC CCTOOCTOCC 

CAOOOAOACC AOCTOCOTOO TCCTTOCTOC AACAOOOOOT OOOOOOTOOO AOCTTOATCC 
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CCAOOAOOAO OAOOOOTOOO OOOTCCCTOA OICCCOCCAO OAOAOAOIOO TCOCATACCO 

OOAOCCAOTC TOCTOIOOOC CTOTOOOTOO CIOOOOACOO OOOCCAOACA CACAOOCCOO 

OAOACOOOTO OOCTOCAOAA CIOIOACIOO IOIOACCOIC OCOAIOOOOC COOIOOTCAC 

XOAATCTAAC AOCCTTTOTT ACCOOOOAOT TTCAATTATT TCCCAAAATA AOAACICAOO 

TACAAAOCCA TCTTTCAACT ATCACATCCT OAAAACAAAT OOCAOOIOAC ATTTTCTOTO 

CC0IAOCAOI CCCACIOOOC ATTTTCAOOO CCCCIOTOCC AOOOOOOCOC GOOCATCOOC 

OAOTOOAOOC ICCIOOCIOT OTCAOCCOOC CCAOOOOOAO OAAOOOACCC OOACAOCCAO 

AOOTOOOOOO CAOOCTTICC CCCTOTOACC TOCAOACCCA CTOCACTOCC CTOOOAOOAA 

OOOAOOOOAA CTAOOCCAAO OOOOAAOOOC AOOIOCICTO OAOOOCAAOO OCAOACCTOC 

AOACCACCCT OOOOAOCAOO OACTOACCCC COTCCCTOCC CCATAOTCAO OACCCCOOAO 

OTOOACAACO AOOCCCTOOA OAAATTCOAC AAAOCCCICA AOOCCCTOCC CATOCACATC 

COOCITOCCI TCAACCCOAC CCAOCTOOAO OOTOAOCACC CAOOCCCCOC CCTTCCCCAO 

OOCAOOAOCC ACCCOOCCCC OOOACOACCT CCTCCCAIOO IOACCCCCAO CTCCCCAOOC 

CTCCCAOOAO OAAOGGOTOO OOTOCAOCAC CCCOIOOOOO CCCCCTCCCC ACCCCCTOCC 

AOOCCICICI TCCCOAOOTO TCCAOTCCCA TCCTOACCCC CCCATOACTC TCCCTCCCCC 

ACAOOOCAOT OCCACOICIA OOTOAOCCCC IOCCOOTOCC TCIOOOOIAA OCIOCCIOCC 

CTOCCCCACO TCCTOOOCAC ACACATOOOO TAOOOOOTCT IOOIOOOOCC TOOOACCCCA 

CATCAOOCCC IOOOOICCCC CCTOTOAOAA TOOCIOOAAO CTOOOOTCCC ICCTOOCOAC 

TOCAOAOCTG OCTOOCCOCO TOCCACTCTT OIOOOIOACC TOIOTCCIOO CCTCACACAC 

TOACCTCCTC CAOCTCCTTC CAOCAOAOCT AAOOCTAAOT OAOCCAOAAT OOIACCIAAO 

OOOAOOCTAO COOTCCTTCT CCCOAOOAOO OOCTOICCIO OAACCACCAO CCAIOOAOAO 

OCTOOCAAOO GTCTOOCAOO TOCCCCAOOA ATCACAOOOO OOCCCCATOT CCATTTCAOO 

OCCCOOOAOC CTTGOACTCC TCTOOOOACA OACOACOTCA CCACCOCCCC CCCCCCATCA 

OOOOOACTAG AAOOOACCAO OACTOCAOTC ACCCTTCCTO OOACCCAOOC CCCTCCAOOC 

CCCTCCTOOG OCTCCTOCTC TOOOCAOCTT CTCCTTCACC AATAAAOOCA TAAACCTOTO 

CTCTCCCTTC TOAOICTTTO CTOOACOACO OOCAOOOOOT OOAOAAOTOO TOOOOAOOOA 

OTCTOOCTCA OAOOATOACA OCOOOOCTOO OATCCAOOOC OTCTOCATCA CAOTCTTOTO 

ACAACTOOOO OCCCACACAC ATCACTOCOO CTCTTTOAAA CTTTCAOOAA CCAOOOAOOO 

ACTCOOCAOA OACATCTOCC AOTTCACTTO OAOTOTTCAO TCAACACCCA AACTCOACAA 

AOOACAOAAA OTOOAAAATO OCTOTCTCTT AOTCTAATAA ATATTOATAT OAAACTCAAO 

TTOCTCATOO ATCAATATOC CTTTATOATC CAOCCAOCCA CTACTOTCOT ATCAACTCAT 

OTACCCAAAC OCACTOATCT OTCTOOCTAA TOATOAOAOA TTCCCAOTAO AOAOCTOOCA 

AOAOGTCACA OTOAOAACTO TCTOCACACA CAOCAOAOTC CACCAOICAI CCTAAOOAOA 

TCAOTCCTOO TOTTCATTOO AOOACTOATO TTOAAOCTOA AACTCCAATO CITIOOCCAC 

CTOATOTOAA OAOCTOACIC ATTTOAAAAO ACCCTOATOC TOOOAAAOAT TOAOOOCAOO 

AOOAOAAO00 OACOACAOAO OATOAOATOO TIOOATOOCA TCACCAACAC AATOOACATO 

OOTTTOOOIO OACTCCAOOA OTTOOTOATO OACAOOOAOO CCIOOCOTOC TACOOAAGCO 

OTTTATOOOO TCACAAAOAC TOAOTOACTO AACTOAOCTO AACIOAATOO AAATOAOOTA 

TACAOCAAAG TOOOOATTTT TTAOATAATA AOAATATACA CATAACATAO TOTATACTCA 

TATTTTTATO CATACCTOAA TOCTCAOTCA CTCAGTCGTA ICTOACICTO TOACCTATOO 



ACCOTAOCCT TCCAOGTTTC TICTOTCCAC AQAATTCTCC AAOOCAAOAA 

OOIAOCCATT TCCTCCTCCA OOOOAICCIC CCOACCCAOO OAIIOAACCO 

CIOIOC CACCAOOOAA OCCCOIOTTA 

OCTCCAAOAA AAAOCCCCTO TOCCCTCTOA 

AOACTOTOAC CTOOOAACAC CCTCCCOCTT 



TATIO 



ACTTA. 



I TOGATTCTTT 
TACCA 
IOOIO 



OOOCCACOTO ACCCA 



TCTTTAAAAA 



AAACTOAOOT 
AOOACCTCCT 
OACACICOOfl 



CCTOATCAAA < 
AOOTTCACCA < 
CTCTTTAATC t 



AUIi 



CCAOOACAO CCACICOOTO 

TTAATCOOT CCAAACIOOA 

ATCCTOCTT TOACCACCCI 

ATATATTTT TTTTTTTTTC 

AOOCTTCTC TCTAOTTTCT 



IC CTOCAOACAO CCOOOIAOCI CTOCICTTCA 

GT CIAIITIOTO ACIICOCIOC COTAACIICI 

CCCCAOOCCT CAOOOOCTIC AOOOAOCCAO 

OOTOOCCCCO CCTTCAOOGT OCTCACAOIC 

AATGACTTCT TAOOAOCAAO CAOACACCCA 

OTCCTTTTOA ACCTAAAOAC ACACAOCICI 

OCCTACITOC CCCTCAAOAO OOAAOACAOT 

OCATCCOAOO CCACTTAOTA TTATCTGACC 

CAAAAACCTT OOTOOOAAOT TTCATCCCAO 

OCATCTTTTT TTCTTTTATG IOIATOCATO 

ATTTTTTGOC TOTOCTOOCT OTICOITOCA 

CTCTAOTCTT CTCTTATCAC AOAOCAOTCT 



TACTO' 
OCAICTCCIO 
CTCTCTATOT 
OCTTCCCOOC 

AGOCTCATTA 
OAACAICCAO 
CCTICACCTA 
TTCCCAICOI 
CAOOACACTO 
COAAOOTTTT 
CCTOCATOTC 
OCACCCTOOA 
AOOCCTCAAC 
TATATATATA 
OIICOOIOCO 
CTAOACOATC 



) INFORMATION FOR SEQ ID NOJ: 

( i ) SEQUENCE CHARACTERISTICS: 
(A ) LENGTH: 47 bue pm 
( B ) TYPE: auckic acid 



( x i ) SEQUENCE DESCRIPTION: SBQ ID NOJ: 
ATTCCOATC OACOCOTCOA COATATACTC TAOACOATCO ACOCOTA 

2 ) INFORMATION FOR SEQ ID NO* 

( i ) SEQUENCE CHARACTERISTICS: 



( D ) TOPOLOGY: h»c 

(tii ) IMMEDIATE SOURCE. 

( B ) CLONE: BLOAMP3 

( I i ) SEQUENCE DESCRIPTION: SBQ ID NO* 

IOATCCCCT OCCOOTQCCT CTOO 

) INFORMATION FOR SBQ ID NO:10: 

( i ) SEQUENCE CHARACTERISTICS 



) SEQUENCE DESCRIPTION: SEQ ID I* 
CAT CCTCTGTOAO CCA' 
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( 2 ) INFORMATION FOR SBQ ED NO-.U: 




( 2 ) INFORMATION FOR SBQ ID NO: 12: 

( i ) SEQUENCE CHARACTERISTICS: 
( B ) TYPE: nucleic •a/"" 
( D )TOPOLOOY: S*ar 



( B ) CLONE: 206632 
( x i ) SEQUENCE DESCRIPTION: SEQ ID NO-.12: 
COACOCOOAT CCTACOTACC TOCAOCCATO TTTTCCATOA 

( 2 ) INFORMATION FOR SEQ ID NO: 13: 



( B ) CLONE: ZC6627 
( z i ) SEQUENCE DESCRIPTION: SEQ ID 
IOOCTTCOO CAAOCTTCAG O 

) INFORMATION FOR SEQ ID NO-.U: 



( D ) TOPOLOGY: hi 



( B ) CLONE: ZC6S21 



OCCAAAOACT TACTTCCCTC T A 

( 2 ) INFORMATION FOR SEQ ID NO-.U: 

( i ) SEQUENCE CHARACTERISTICS: 
( A ) LENGTH: 30 bw pain 

( C ) STRANDEDNESS: tack 



( t t i ) IMMEDIATE SOURCE: 

( x i ) SEQUENCE DESCRIPTION: SEQ ID 
OCATOAACOT CQCOTOOIOO TT 
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( 2 ) INFORMATION FOR SBQ ID NO-.16: 



( B )TXFB. aa 
(C)S1 
<D )TOPOLO0Y:ta 



( B ) CLONE: ZC6519 
(I i ) SEQUENCE DESCRIPTION: SEQ ID NO:16: 
ACCACOCOAC OTICAIOCIC TAAAACCOTT 



( 2 ) INFORMATION FOR SBQ ID NCM7: 



(D )TOPOLOOY:bi 



) SEQUENCE DESCRIPTION: SEQ ID N< 
IOAT CCTACOTACT AGO' 



) INFORMATION FOR SEQ ID NO:l«: 



( D ) TOPOLOGY: 

) IMMEDIATE SOURCE 

( B ) CLONE: ZC6629 

) SEQUENCE DESCRIPTION: SEQ ID NO-.U: 

(A AT TCTACOTACC TOCAOCCATO AAAAOOATOO TTTCT 



( i ) SEQUENCE CHARACTERISTICS: 
( A ) LENGTH: 45 bate pan 

( C ) STRANDEDNESS: oagk 
( D JTOPOUXIT: bocar 

( t i i ) IMMEDIATE SOURCE: 

( B ) CLONE: 2306630 

( x i ) SEQUENCE DESCRIPTION: SEQ ID NO-.19: 

COACOCOAAT TCTACOTACC TOCAOCCATO AAACATCTAT TATTO 



( 2 ) INFORMATION FOR SBQ ID NOdO: 

( i ) SEQUENCE CHARACTERISTICS: 
( A ) LENGTH: 21 bM« piin 
( B ) TYPE: auckic acid 
( C ) STRANDEDNESS: taxi. 
( D ) TOPOLOGY: B»ear 

(Tit) IMMEDIATE SOURCE: 

( B ) CLONE: 2C662S 



( x i ) SEQUENCE DESCRIPTION: SEQ ID NO20: 



73 



-continued 



2 )INP0«MAn0NPORSBQtt)NO2I: 



(B )TWE:b> 
(C)STRAHM 
(D )TOPOLOOY:fa 



( x i ) SBOjUENCE DESCRIPTION: SBQ ID NOS1: 
AAOAATTACT OIOOCCIACC A 

( 2 ) INFORMATION FOR SBQ ID N022: 



( B )TYPE:*l 

(D)TOPOUXIY:fiaMr 

( t i i ) IMMEDIATE SOURCE; 

( B ) CLONE: ZC6624 

( x i ) SEQUENCE DESCRIPTION: SBQ ID N022: 

OCTOCOOAAI TCTACOTACT ATIOCIOIOO 



2 ) INFORMATION FOR SBQ ID N023: 



{ t i i ) 

(B ) CLONE: ZC6314 

( x i ) SEQUENCE DESCRIPTION: SBQ ID NCKZJ: 

IACOCOOAT CCTACOTACC TOCAOCCATO AOTIOOTCCT TOCAC ~ 

) INFORMATION FOR SBQ ID Nft24: 

( i ) SEQUENCE CHARACTERISTICS: 

( B ) TYPE: wxjac ta/^' 
( C ) STRANDEDNESS: ngfe 
( D (TOPOLOGY: bxw 



( B ) CLONE: 10&M7 
( x i ) SEQUENCE DESCRIPTION: SBQ ID N03»: 
OTCTCTOOTA OCAACATACT A 

( 2 ) INFORMATION FOR SBQ ID NOOS: 



( B ) TYPE: wlac mid 
{ D ) TOPOLOGY: hmm 



( B ) CLONE: BC6516 
( I i ) SEQUENCE DESCRIPTION: SEQ ID W 
OTTTCTAO CCCTACTAOT AO 
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) INFORMATION FOR SEQ ID N<M6: 



( x i ) SEQUENCE DESCRIPTION: SEQ ID N036: 
OOOHICTAO CCCTACTAOT AO 



) INFORMATION FOR SEQ ID N027: 

( i ) SEQUENCE CHARACTERISTICS: 
( A ) LENGTH: 47 fane pan 
( B ) TYPE: »ckic add 



(D)TOPOLOQY:BMr 
i i ) SEQUENCE DESCRIPTION: SEQ ID NOJ7: 

ACOCO TCOATCOTCT AOAOTATATC OTCOACOCOT COATCOO 



